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The duplication of the vermiform appendix is a rare anatomical variant. Most of the cases reported with
symptomatology of appendicitis and the ﬁnding of a duplication of vermiform appendix. A seven year old
female, with abdominal septic shock, plain abdominal radiography with distended transverse intestinal
loop with air-ﬂuid levels and absence of air in distal colon and rectal ampula. Emergency laparotomy was
performed ﬁnding a blind loop with secondary necrosis volvulus, with the torsion being at the base of
the duplication, connected at the middle portion of the vermiform appendix; desvolvulus and resection
was performed in a block fashion with Parker-Kerr technique using a 4-0 polyglactin suture. There are
100 cases of duplication of appendix reported worldwide. In our case, a duplication of the vermiform
appendix type A was presented, shown by the surgical ﬁndings and corroborated by pathology samples
of intestinal tissue featuring smooth muscle tissue and transmural necrosis and ﬁbrinopurulent exudate
in serous.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).The duplication of the vermiform appendix is a very rare variant,
which has been reported in about 0.004%e0.009% of the appen-
dectomies [1]. At the time,100 cases have been reportedworldwide,
most of these with clinical presentation of appendicitis and dupli-
cation of the vermiform appendix as a ﬁnding [2]. We present the
ﬁrst case of a vermiform appendix duplication type A volvulus.1. Case presentation
Seven year old female patient, previously healthy, who in the
previously 72 h begins with generalized colic abdominal pain
along with gastric vomiting and 102 F quantiﬁed fever. During the
ﬁrst 48 h the patient refers pain migration to the right-lower
quadrant of the abdomen. At the hospital, the patient arrives with
a septic shock of abdominal origin, featuring tachycardia, tachyp-
nea, fever and hypotension treated and controlled whit 20 ml/kg
crystalloid solution resuscitation therapy. At physical examination,
pain, tissue pallor, diaphoresis, acute abdomen with generalized, gustavo_hpg@hotmail.com
Inc. This is an open access article upain at superﬁcial and deep palpation and signs of hypoperfusion
were found. Blood gas samples showed a decompensated meta-
bolic acidosis.
The plain abdominal radiography displays a distended trans-
verse intestinal loop with air-ﬂuid levels and absence of air in distal
colon and rectal ampula, without signs of intestinal perforation
(Fig. 1).
With this information we performed emergency laparotomy
with infraumbilical longitudinal approach, immediately ﬁnding a
14 inch long, greenish black blind intestinal loop with necrosis due
to volvulus (Fig. 2), being the point of torsion at the base of this
blind loop connected with the middle portion of the hyperemic
vermiform appendix (Fig. 3). Desvolvulus and resection was per-
formed in a block fashion (vermiform appendix base, vermiform
appendix and the necrotic duplication) with Parker-Kerr technique
using a 4-0 polyglactin suture.
The patient was admitted during 72 h in the pediatric intensive
care unit for systemic inﬂammatory response management, with
favorable response. She was discharged from de pediatric surgery
department in the next ﬁve days with 100% of oral intake.
The pathology sample reported intestinal wall with submucosal
edema, identifying intern circular muscular and extern longitudinalnder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Plain abdominal radiography with dilated transverse intestinal loop, without
signs of intestinal perforation.
Fig. 3. Point of torsion at the base of the blind loop connected at the middle portion of
the vermiform appendix.
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ﬁbrinopurulent exudate in serous (Figs. 4e5).
2. Discussion
The ﬁrst reported case of duplication of the vermiform appendix
is from 1892 [3]. Since then, 100 cases of duplication of the ver-
miform appendix have been reported worldwide [2], however,
most of the reported cases are acute appendicitis clinically [3], and
some others with a peculiar presentation like mechanical intestinal
obstruction [4], appendiceal cancer [5], and recurrent intestinal
intussusception [3].Fig. 2. The 14 inch long, greenish black blind intestinal loop with necrosis due to
volvulus.Right now, the most used classiﬁcation is the Cave-Wallbridge
classiﬁcation modiﬁed by Biermann [6e10], disaggregated in
Table 1. Of these duplication types, only the B and C types have been
associated to urinary or gastrointestinal malformations [8].
Much rare anatomical variants exist, like the “horseshoe”
duplication, which has been reported in four articles [11]; there is
also a single report of a triple vermiform appendix by Tinckler et al.,
in 1968 [12].
In our case, a duplication of the vermiform appendix type Awas
presented, shown by the surgical ﬁndings and corroborated by
pathology samples of intestinal tissue featuring smooth muscle
tissue with transmural necrosis and ﬁbrinopurulent exudate in
serous.
In relation to the forms of presentation, most of the patients are
adults with clinical presentation of appendicitis; Bali RS et al.,Fig. 4. Macroscopic view of the duplication sample in a block fashion resection.
Fig. 5. Microscopic view displaying intestinal wall with submucosal edema, identifying
smooth muscle tissue, with transmural necrosis affecting all layers.
Table 1
Cave-Wallbridge modiﬁed by Biermann classiﬁcation for duplication of the vermi-
form appendix [8e10].
Type A Single ceacum with partial duplication at the base.
Not associated to congenital anomalies. Variables
degrees of duplication.
Type B One appendix at convergence of the colon taenia
and the second appendix distal to the ﬁrst one along
of some colon taenia line.
Type B1: Two separated appendix that emerge from
a single ceacum and disposed on each site of the ileocecal
valve or one upon the ileocecal valve.
Type B2: The second appendix is along some colon taenia line.
Type B3: The second appendix is along some colon taenia line
at the hepatic ﬂexure.
Type B4: The second appendix is along some colon taenia line
at the spleenic ﬂexure.
Type C Duplication of the ceacum, each one with it’s own
vermiform appendix.
Type D “Horseshoe appendix,” tow appendix inserted in a single
cecum, in a parallel fashion and with several inches of separation
that binds together at the middle or distal portion to conform
a common duct.
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ﬁnding a complicated appendicitis and duplication of the vermi-
form appendix that produce a total mechanical intestinal obstruc-
tion [4]; Freeman H et al., report the case of a 37 years oldmalewith
clinical acute appendicitis ﬁnding a duplication of the vermiform
appendix and a lesion in the duplication with pathology of well
differentiated carcinoma [5], right now, there are no reports of
carcinoma tumors in the pediatric ages; Marshall A et al., report a 8
year old toddler with recurrent intestinal intussusceptions sec-
ondary to a duplication of the vermiform appendix [3]. Our case is
the ﬁrst worldwide report of an acute abdomen due to a vermiform
appendix duplication type A volvulus.
This type of anatomical variant can lead to a second appendicitis,
which has been reported in one single article [13], with the
consequent legal implications that this represent; because of this,
we recommend performing a meticulous exploration of the right
colon looking for these types of intestinal duplications.
Although it is a rare variant, the surgeon in charge of performing
appendectomies should always consider the presence of a dupli-
cation of the vermiform appendix to avoid legal medical issues in
the future. Any anatomical variation found at the vermiform ap-
pendix area, should be analyzed with pathology workshop.References
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